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Clostridium difficile infection manifests as intestinal infections, namely pseudomembranous 
colitis.  The occurrence of extra-intestinal disease is thought to be rare with a rate of 1.08% of 
2034 isolates of C. difficile and an incidence of 4/100,000 admissions.  C. difficile had been 
rarely associated with osteomyelitis.  Here, we report the occurrence of C. difficile infection in a 
patient with sickle cell disease.  The patient had multiple surgeries and a prolonged antimicrobial 
therapy to achieve a cure.  The patient had C. difficile infection of native bone and of a prosthetic 
joint. The patient received prolonged therapy with amoxicillin-clavulanic acid and metronidazole 
and she remained free of C. difficile infection for three years off antibiotics. 
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Introduction: 
Clostridium difficile is usually associated with intestinal infections, namely 
pseudomembranous colitis.  Clostridium difficile colitis is an important healthcare associated 
gastrointestinal infection.  There is limited data on the prevalence or incidence of C. difficile 
infection in Saudi Arabia.  In one study, the annual incidence rates of C. difficile infections were 
1.2 and 0.9 per 1000 discharges, and 2.4 and 1.7 per 10,000 patient days in 2007 and 2008, 
respectively (Al-Tawfiq and Abed 2010).  The occurrence of extra-intestinal disease is thought to 
be rare.  In one study, 21 (1.08%) of 2034 isolates were from extra-intestinal sources (García-
Lechuz et al. 2001) with an incidence of 4/100,000 admissions (García-Lechuz et al. 2001).  Of 
those cases, five patients had either brain abscess, bacteremia, foot infections, or chronic 
osteomyelitis (García-Lechuz et al. 2001). Other studies estimated extra-intestinal CDI to 











cases of extra-intestinal infections were summarized (Jacobs et al. 2001; Morioka et al. 2017).  
Extra-intestinal manifestation of C. difficile had been reported in the form of bacteremia 
(Feldman et al. 1995; García-Lechuz et al. 2001; Jacobs et al. 2001; Libby and Bearman 2009; 
Choi et al. 2013; Shah et al. 2017), abscesses (Durojaiye et al. 2011; Ulger Toprak et al. 2016; 
Roy et al. 2017), and rarely had also been associated with osteomyelitis (Riley and Karthigasu 
1982; Towns et al. 1984; Incavo et al. 1988; Pron et al. 1995; Gaglani et al. 1996; García-Lechuz 
et al. 2001; Bachmeyer et al. 2008; Al-Najjar et al. 2013; Curtis and Lipp 2013; Ranganath and 
Midturi 2013).  Two previous cases of C. difficile chronic osteomyelitis were reported among 
sickle cell patients (Gaglani et al. 1996; Bachmeyer et al. 2008).  Here, we report a case of multi-
focal osteomyelitis caused by C. difficile and review the available literature in this regard. 
Case Presentation: 
The patient is a 28-year-old Saudi female with a history of sickle cell disease and was 
maintained on Hydroxyurea.  She presented with pain in the right arm and right shoulder 
associated with fever of few days in duration.  She did not have any other symptoms and initial 
temperature was 39.30C.  Laboratory data showed a hemoglobin of 7gm/dl; total white cell count 
of 6.2 and platelets count was normal, Erythrocyte sedimentation rate (ESR) was 111 mm/hr, and 
C-reactive protein (CRP) 15 mg/dl.  Chest X-ray did not show any infiltrates.  She was 
empirically started on ceftriaxone on admission. Urine and several blood cultures came back 
negative.  
The right shoulder pain got worse and a Magnetic Resonance Imaging (MRI) showed 











1).  Joint aspiration was carried out and synovial fluid analysis showed 200 White Blood Cell 
(WBC) (80% neutrophil), 4900 Red Blood Cell (RBC), friable and anaerobic culture grew C. 
difficile.  She was started on intravenous metronidazole but she developed severe nausea and 
vomiting and could not tolerate metronidazole despite anti-emetics. She was switched to 
intravenous vancomycin.  She also developed pancytopenia, so hydroxyurea was discontinued 
pending recovery of the bone marrow.  Right shoulder incision and drainage and irrigation was 
done. 
Three weeks after starting vancomycin, she developed severe pain in her right leg with 
tenderness over the shin, and fever recurred.  MRI of the right lower extremity showed sickle cell 
changes and possible osteomyelitis involving the mid-shaft of the right tibia (Figure 2).  
Debridement of the right tibia was done with creation of a bone window.   The cultures from the 
right tibia tissue grew C. difficile.  Metronidazole was added to vancomycin plus anti-emetics.  
The patient tolerated metronidazole well this time.  Two months on a combination of 
vancomycin and metronidazole, she developed an abscess in the proximal right arm (figure 3); 
the abscess was evacuated down to the bicepital tendon. There was no communication with the 
humerus; nevertheless, several drills were made into the humerus and there was no pus or debris. 
Culture from abscess material grew C. difficile.   
A month later she developed a right tibial osteomyelitis confirmed by bone curettes 
cultures to be a recurrence of C. difficile infection. She was treated with intravenous (IV) 
metronidazole 500mg IV and amoxicillin-clavulanic acid 1gm orally twice a day (BID) for 8 
weeks.  She had multiple debridement and irrigation and subsequent tissue cultures were 
negative.  She was referred for hyperbaric oxygen therapy and had 46 sessions.  She required a 











specific minimum inhibitory concentration (MIC) cut down for antimicrobial sensitivity, the 
organism was tested with E-test and the diameter of inhibition is shown in table 1. 
Fourth month after completing therapy, the patient went to an out-off Kingdom hospital 
where she had bilateral total hip replacement for aseptic necrosis.  Two weeks after the surgery, 
she had post-operative course complication in the form of early right total hip prosthetic C. 
difficile infection.  She initially had a debridement of the hip and two weeks later she had 
hardware removal and a two-stage surgery.  Patient was maintained on oral amoxicillin-
clavulanic acid and metronidazole.  She subsequently returned to our hospital with continue 
dozing from the right hip.  Patient was maintained on oral amoxicillin-clavulanic acid and 
metronidazole for twelve months.  She was followed for three years off antibiotics and she had 
no evidence of recurrence of C. difficile infection. 
Discussion: 
We presented a case of Sickle cell disease who had multi-focal osteomyelitis with C. difficle 
and had a prolonged and protracted illness followed by a complete cure with no evidence of 
relapse.  The pure growth on several occasions and from different sites is strong evidence for the 
responsibility of C. difficle in the infectious process of this case. 
The occurrence of C. difficle osteomyelitis rarely reported (Riley and Karthigasu 1982; 
Towns et al. 1984; Incavo et al. 1988; Pron et al. 1995; Gaglani et al. 1996; García-Lechuz et al. 
2001; Bachmeyer et al. 2008; Al-Najjar et al. 2013; Curtis and Lipp 2013; Ranganath and 
Midturi 2013) and two previous cases were reported among sickle cell patients (Gaglani et al. 
1996; Bachmeyer et al. 2008).  In a study of 17 cases of extra-intestinal C. difficle, only 1 (5.9%) 











bone infections may follow traumatic injury (Jacobs et al. 2001) or secondary to bacteremia. In 
the current case, the patient had multifocal osteomyelitis and this suggest bacteremia followed by 
seeding of abnormal bone that may had been traumatized in the course of sickle cell disease.  
Although, the current patient did not have a documented bacteremia, such occurrence in relation 
to C. difficle had been reported  (Libby and Bearman 2009).  In another case, vertebral 
osteomyelitis followed an episode of C. difficile diarrhea suggesting a dissemination (Al-Najjar 
et al. 2013).  However, the current case did not have diarrheal illness to suggest this mechanism 
for the multifocal osteomyelitis.  In a case report, a prosthetic devise infection secondary to C. 
difficle occurred two years after diarrheal diseases (Al-Najjar et al. 2013) and thus a remote 
diarrheal C. difficle infection (CDI could not be excluded in the current patient. 
In this case, the patient had a chronic relapsing multi-focal osteomyelitis of the tibia, 
shoulder, arm and of prosthetic hip.  The infection was eventually cured after prolonged therapy 
with oral amoxicillin-clavulanic acid and metronidazole for twelve months from the last 
infection.  The exact duration of therapy for C. difficle osteomyelitis is not known (Gaglani et al. 
1996; Bachmeyer et al. 2008; Al-Najjar et al. 2013).   
In conclusion, C. difficle osteomyelitis remains rare and this patient had a prolonged and 
protracted course of infection involving initially native bones and later involved prosthetic hip 
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Figure 1: MRI showing destructive osseous changes involving proximal part of the 





















Figure 2: MRI of the right lower extremity showing sickle cell changes and possible 











Figure 3:  Severe right shoulder changes in keeping with chronic septic arthritis of the 
shoulder with osteomyelitis of the proximal right humerus with new multifocal proximal 











Table 1: Results of E-test of susceptibility tests of different antibiotics against Clostridium 
difficle (Inhibition zone in millimeter) 
Zone of Inhibition in 
millimeter 
Ciprofloxacin 0 
Penicillin G 26 
Nitrofurantoin 37 
Cefuroxime 22 
Oxacillin 0 
Cefoxitin 0 
Clindamycin 0 
Vancomycin 35 
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